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(54) Use of o-vanillin and o-vanillin/trolox combinations 



(57) The invention provides methods of protecting 
solid-state proteins from the effects of ionizing radiation 
which comprise combining the protein with a radiation- 
protecting amount of a methoxysalicylaldehyde deriva- 
tive, preferably 3-methoxysalicylaldehyde; radiation- 
protecting amounts of a methoxysalicylaldehyde deriv- 
ative., preferably 3-methoxysalicylaldehyde, and 6-hy- 
droxy-2,5,7,8-tetramethylchroman-2-carboxylic acid; or 
radiation-protecting amounts of a methoxysalicylalde- 
hyde derivative, preferably 3-methoxysalicylaldehyde 
and isopropanol, priorto exposing the protein to ionizing 
radiation. 

The invention further provides radiation-resistant 



pharmaceutical formulations comprising a protein and 
a methoxysalicylaldehyde derivative, preferably 
3-methoxysalicylaldehyde; a protein and a combination 
of a methoxysalicylaldehyde derivative, preferably 
3-methoxysalicylaldehyde, and 6-hydroxy-2,5,7,8-te- 
tramethylchroman-2-carboxyiic acid; or a protein and a 
combination of a methoxysalicylaldehyde derivative, 
preferably 3-methoxysalicylaldehyde and isopropanol. 

The invention still further provides a composition 
comprising a combination of a methoxysalicylaldehyde 
derivative, preferably 3-methoxysalicylaldehyde, and 
6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic 
acid, and forthe use of such composition in pharmaceu- 
tical formulations as a radioprotectant. 
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rate of 1 .0 ml/minute, switched to 50:50 from 6.0 to 6.1 minutes at a flow rate of 1 .0 ml/minute, switched to 32:68 from 
6.1 to 78.0 minutes at a flow rate of 1 .0 ml/minute, then switched to 70:30 from 78.0 to 78.1 minutes at a flow rate of 
1 .0 ml/minute, finally followed by a flow rate of 2.0 ml/minute from 78.1 to 78.5 minutes. 

[0027] The area-under-the-peak was determined for a main peak for the irradiated (Si) and non-irradiated (SO) sam- 
5 pies, and the fraction of the remaining pST, f, was calculated as f = (Si/mi)/(S0/m0), where mi and mO represent the - 
weights of the solids (in mg) employed for the solution preparation. 

Discussion 

10 [0028] As depicted hereinbelow in Table 1 , the combination of the protein and 3-methoxysalicylaldehyde (denoted 
hereinbelow in Tables 1 to 3 as "o.v.") resulted in an increased level of protein stability to irradiation that was directly 
related to the concentration of the 3-methoxysalicylaldehyde. 

[0029] Similarly, as depicted hereinbelow in Tables 2 and 3, the combination of the protein and the 3-methoxysali- 
cylaldehyde/6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (denoted hereinbelow in Tables 2 and 3 as 
15 "Trolox® ") also resulted in an increased level of protein stability to irradiation. 

[0030] As depicted in Table 4, the combination of the protein and the 3-methoxysalicylaldehyde/isopropanol also 
resulted in an increased level of protein stability to irradiation that was directly related to the concentrations of both the 
3-methoxysalicylaldehyde and the isopropanol. 



Table 1 . 



Impact of o.v. on pST irradiated at 60 kGy 


o.v. (wt%) 


% pST monomer remaining after irradiation 


0 


54.2 


2.9 


64.6±0.2 


5.7 


72.4 


8.0 


75.7±0.8 
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Table 2. 



Impact of o.v. and Trolox® on pST irradiated at 25 kGy 


o.v. (wt%) 


Trolox® (wt%) 


% pST monomer remaining after irradiation 


0 


0 


79.4 


0 


0.4 


73.3 


8.0 


0 


82.9 


8.0 


0.4 


88.1 


Table 3. 


Impact of o.v. and Trolox® on pST irradiated at 60 kGy 


o.v. (wt%) 


Trolox® (wt%) 


% pST monomer remaining after irradiation 


0 


0 


54.2 


0 


0.4 


52.2±0.4 


2.9 


0 


64.5 


2.9 


0.4 


67.7 


2.9 


1 


67.0 


2.9 


2 


62.7 


8.0 


0 


75.7±0.8 


8.0 


0.4 


J 78.8±0.1 
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o.v. (wt%) [ 


%IPA* ft 


5 


0 


0 




" 2^9 


0 
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2.9 


I 1,7 




2.9 





Table 4. 



* determined by gas chromatography 
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Claims u- u ^^ori^s combining said protein with 
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50 r^inn to claim 1 2 wherein said protein is a drug. 
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about 0.1% by weight of said formulation. 
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16. A formulation according to claim 15 wherein said methoxysalicylaldehyde derivative comprises from about 2.9% 
to about 8.0% by weight of said formulation, and said 6-hydroxy-2,5 J.B-tetramethylchroman-2-carboxylic acid 
comprises from about 0.1% to about 1 .0% by weight of said formulation. 

5 17. A formulation comprising a solid-state protein, a methoxysalicylaldehyde derivative : and isopropanol. 

18. A formulation according to claim 17 wherein said protein is a drug. 

19. A formulation according to claim 1 7 wherein said methoxysalicylaldehyde derivative is 3-methoxysalicylaldehyde. 

20. A formulation according to claim 1 7 wherein said methoxysalicylaldehyde derivative comprises at least about 0.1 % 
by weight of said formulation, and said isopropanol comprises at least about 0.1% of said formulation. 

21. A formulation according to claim 17 wherein said methoxysalicylaldehyde derivative comprises from about 2.9% 
15 to about 8.0% by weight of said formulation, and said isopropanol acid comprises from about 0.1% to about 4.0% 

of said formulation. . , 

22. A composition comprising a methoxysalicylaldehyde derivative and 6-hydroxy-2,5,7,8-tetramethylchroman-2-car- 
boxylic acid. 

23. A composition according to claim 22 wherein said methoxysalicylaldehyde derivative is 3-methoxysalicylaldehyde. 

24. The use of said composition of claim 22 in pharmaceutical formulations as a radioprotectant. 
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(54) Use of o-vanillin and o-vanillin/trolox combinations 



(57) The invention provides methods of protecting 
solid-state proteins from the effects of ionizing radiation 
which comprise combining the protein with a radiation- 
protecting amount of a methoxysalicylaldehyde deriva- 
tive, preferably 3-methoxysalicylaldehyde; radiation- 
protecting amounts of a methoxysalicylaldehyde deriv- 
ative : preferably 3-methoxysalicylaldehyde, and 6-hy- 
droxy-2,5,7,8-tetramethylchroman-2-carboxylic acid; or 
radiation-protecting amounts of a methoxysalicylalde- 
hyde derivative, preferably 3-methoxysalicylaldehyde 
and isopropanol, prior to exposing the protein to ionizing 
radiation. 

The invention further provides radiation-resistant 
pharmaceutical formulations comprising a protein and 



a methoxysalicylaldehyde derivative, preferably 
3-methoxysalicylaldehyde; a protein and a combination 
of a methoxysalicylaldehyde derivative, preferably 
3-methoxysalicylaldehyde, and 6-hydroxy-2,5,7,8-te- 
tramethylchroman-2-carboxylic acid; or a protein and a 
combination of a methoxysalicylaldehyde derivative, 
preferably 3-methoxysalicylaldehyde and isopropanol. 

The invention still further provides a composition 
comprising a combination of a methoxysalicylaldehyde 
derivative, preferably 3-methoxysalicylaldehyde, and 
6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic 
acid, and for the use of such composition in pharmaceu- 
tical formulations as a radioprotectant. 
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